Universitat Politecnica de Valencia (UPV) was the European institution with more MOOC course runs done by December 2016. This paper describes and analyses the decisionmaking process, and rationale of the development of this low budget real MOOC institutional initiative carried out by a traditional higher educational medium sized institution. This analysis is done using an Evaluative Research (ER) method based on an iterative approach of 6 cycles of formative evaluation. It has been a multiple stage process that includes many aspects. In this paper, we will analyze two of them: the creation, organization and management of a fast and cheap MOOC production process, including the several tools, plans, and procedures that have enabled UPV to create courses fast and with a low-cost; and the technical evolution of the initiative, with the different platforms that have been used. As a consequence of this process, UPV has its own platform (upvx.es) based on openedX and is a member of edx.org, with 50 courses, 177 editions, and more than 632.000 enrollments. The completion rate is 8.69%, and post-course surveys reveal a high level of satisfaction from students. The paper will finish addressing the challenges of making this an entirely self-sustainable initiative and reflecting about what is required for evaluating this experience globally.
It covers the methodology, results and their interpretations structured by cycles of research, starting with the initial steps taken to launch the MOOC initiative and explaining later the production process that allows the university to develop courses in a fast and costefficient way. Afterwards, it treats how the initial platform evaluation was and how the initiative has moved from one platform to other. Moreover, it includes the decision-making process used to introduce improvements during the process.
Even though it is a case study, it is of general interest as it focuses on the analysis of an institutional implementation (UPV is a medium size Spanish public University with around 36000 students), during a period time of 5 complete academic periods (from 2012 to 2016), that explores the different implementation options available in the field, and emphasising in the rationale of the decision-making process. It also presents how to optimise resources, what can be useful for any other Higher Education organisation facing the same challenge at this level.
METHODS
The main purpose of this paper is to document and evaluate the process that UPV followed to launch the MOOC initiative from the technical/administrative perspective that includes: The UPV MOOC initiative experience has been considered as an intrinsic case study (Cresswell, 2007) , taking into account that the particular conditions of a Higher Education Institution make it extremely particular, almost unique (politics, locals, history, and so on), but at the same time, its experience would be useful to other institutions that share with this some of their initial conditions. The entire research process concerned to the UPV initiative has been organized in iterative cycles of analysis (six evaluation cycles) where the MOOC runs were grouped by the period of execution and/or platform used. This study includes courses developed from 2012 until 2016.
For the part of the evaluation documented in this work (regarding administrative and technical decisions of the initiative), researchers followed a decision-making approach. On this, the primary focus of research is analyzing the decision-making process historically, in a formative educational evaluation research (MacMillan & Schummaher, 2001), in order to understand better how the process has occurred, in a way that can document the implementation and create knowledge useful in other experiences (Hadley & Mitchell, 1995) .
UPV EXPERIENCE
UPV has been involved in the development of digital video content to support teaching processes for several years, developing a significant experience in the production of video learning objects suitable to the e-learning needs.
As part of this initiative UPV has developed Polimedia, a system to record HD video learning objects using cheap audiovisual studios in a fast and straightforward way (Turro, Canero & Busquets, 2010); as well as the program "Docencia en Red" that encourages and supports teachers that develop digital learning content and systematically assess its quality (Caceres& Martinez, 2011). This program has trained more than 600 faculties in creating HQ video learning objects (Despujol, 2014  The visibility and reputation of being a member of Coursera made it an attractive option. Nevertheless, at that moment, they were not accepting more members  Sakai CLE was not oriented to MOOC. It had all that was necessary, but the interface was not very well suited to MOOC courses. Scalability was a concern.  Sakai OAE was oriented to easy course creation but lacked several components that are required for a MOOC platform. p.e. Links to Youtube videos had to be manually created as it filtered arbitrary HTML code. The scalability concerns were the same of Sakai.  OPENMOOC/Aprendo was the MOOC Open source platform used by the Spanish National University of Distance Education UNED in their platform. The student interface was quite similar to Udacity  Google Course Builder was a script created to host a MOOC in Google App Engine and lacked a teacher interface, but it was very straightforward and easy to understand and modify. It relied on Google's cloud, so it could scale to almost infinite without any internal IT resources and at a low price (it the traffic is low it is free) (Google, 2016)
The Google Course Builder demo was installed and tried. It worked fine, and the code was simple to understand and modify.
A pilot course with 200 students was run adapting UPV's Sakai CLE deployment. It worked, but the interface was not completely suited to the MOOC experience desired, and scalability was a concern for the future, Sakai OAE was also discarded, so the first version of Google CB was chosen and customised, adding what was found missing with code modifications.
As Google CB did not have a teacher interface, it was decided to pack all the course information in a structured flat file, which at the end was given to the teachers as an Excel spreadsheet. The course data files for Course Builder were created using Excel Visual Basic Macros with this spreadsheet, what later showed as a good choice to be able to migrate courses between different platforms easily.
Definition of the UPV MOOC Model
To define the UPV MOOC model we enrolled as students in several courses offered by Udacity, Coursera and MITx. After studying the structure, content and assessments of the courses offered, and taking into account the experience gathered with our "Docencia en Red" programme (Caceres-Gonzalez, & Martinez-Naharro, 2011), as well as the infrastructure available, it was decided to develop preferably courses under the xMOOC structure (Daniel, 2012) .
The basic features of the structure and characteristics of UPV MOOCs were also set:
 Structure and workload: The course had to be structured in modules with clearly independent concepts so that there is a video for each concept. Ideally, a module would correspond to a week's work and involve about 3 hours of student dedication. It was estimated that the module would contain around an hour of video content. This estimation was included as an indication for teachers, not a strict rule, so they could create smaller modules and schedule several of them in a week if they found it appropriate or create modules with more or less video content  Videos and written support: Individual videos should be 1 to 12 minutes long and recorded using the Polimedia technology (teachers could incorporate other videos, but we recommended that the bulk of the course content be created using Polimedia for the speed and economy of production). A downloadable pdf document, with the presentation used in the video or some extended material, should be included for each video  Assessment: After each video, one or more formative assessment questions should be included. These issues should not be part of the final course evaluation. As a standard recommendation, it was stated that at the end of each unit there should be an exam taken into account for the course final mark and a final exam should be included at the end of the course. The recommendation was that these exams were mostly composed of multiple choice questions, but it was open to adding another type of assessment if the platform supported them. Other number and distribution of exams (a midterm and a final exam, for example) were also possible.
 Communication & Interaction: Forums should be included to communicate with students and for them to communicate with each other, supplemented with course announcements that the students saw when accessing the course, and that, in some cases, could be sent by email  Access to resources: The courses should be launched in synchronous editions.
Also, to let students access the knowledge between editions, all course materials, except the final exam, should be available between editions. Therefore, one user could follow the course any time at his or her pace and take the final exam in the next edition of the course to get the digital certificate  Certification: A free non-academic digital certificate in pdf format should be offered to the students that passed the course. This certificate would bear no academic credit (instead of calling it certificate it was called credential to avoid any confusion with continuing education certificates) and should be stored in UPV web servers to be downloaded for authenticity check
Pilot Edition
Once the platform was selected, two courses, already created using Polimedia format for internal staff training and continuing education, were adapted to make our two first MOOCs. Table 2 . Basic data about the First Evaluation Cycle
The MOOC team was composed by the platform coordinator, who also acted as course project manager, programmer, and systems engineer and a teaching assistant, that was hired 15 hours per week to help with course review, forum support, final survey, certificate generation and day to day course operations.
The information that was going to be asked to students in pre and post course surveys and how it was going to be retrieved was decided:
 Demographic information when they registered (country, sex, age, level of education and how they knew about the course, of which the only compulsory fields were name, email and country)  Course and platform satisfaction questions in the post-course survey. As there was no bulk email tool yet, it was decided to use the UPV's instance of LimeSurvey, an Open Source survey tool, and make it compulsory to take the survey to get the certificate, so there were only answers from people who had passed the course
The edition went smoothly, 13.6% of enrolled students passed the courses. The replies to the post-course satisfaction survey, reveal that the courses highly fulfilled the student's expectations, as they were rated it as 4.1 out of 5 in the question devoted to expectation fulfilment ( The courses had to start in March 2013, so universities had to prepare them in 3 months. UPV launched a call for proposals for its teachers, and 14 courses were presented (including the 2 of the pilot edition) and prepared. This Evaluation Cycle tested the throughput and speed of the production infrastructure and the scalability of the support group and procedures set to help teachers to create the courses and to facilitate the forum and other course communications.
Using the Excel intermediate format and having a unique team to support all courses together revealed as good solutions. Everything was done with only the platform coordinator and the part-time teaching assistant, even as some scripts had to be developed to export the content to the new format and that the platform was still in a very early stage and some processes were still very cumbersome for the course teams.
It was decided to support teachers in the course creation process as much as they needed, letting them focus on the content creation process. Some teachers created themselves the excel spreadsheet with the course content; others met with the teaching assistant to create it, and others sent the list of videos, the presentations files and word documents with the questions and the team created the spreadsheet of the course.
The bulk email tool (that was lacking in Google Course Builder) revealed as an important tool to remind students about the course as some of them enrolled in the courses and then forgot about the starting date.
As we were not in charge of generating and delivering the certificates the post-course survey was sent to all students.
After finishing the edition, MiriadaX changed the economic terms to host MOOC on the platform, and UPV decided to migrate all courses again to Google Course Builder. Having all the courses in an intermediate format gave us much flexibility to migrate between platforms.
To be able to develop 14 courses in three months, the production process was designed around three core principles: Third Evaluation Cycle: Google Course Builder Editions Google Course Builder was still a code designed to host an individual course, so some modifications were made to its Python code to use it independently to run each course and create a course listing page to make it look like as a common platform. Other modifications were introduced to increase its usability as well as to add new features (as sending emails to students or adding a page with the student progress in the course).
Table 4. Basic data about the Third Evaluation Cycle
In the new editions, some manual work was introduced in the process. The digital credentials in pdf had to be created using a semi-manual procedure based on a Microsoft Word Visual Basic Macro. Also, the final surveys were sent personalised (the message was different for the students that had got a credential, including a link to upload the credential to LinkedIn). This extra manual work increased the workload of teaching assistants substantially, so in September 2013 a second teaching assistant was hired. There was an inconvenience, the platform installation script was prepared to be hosted on Amazon servers (that are expensive), and the installation on on-premises university servers was not well documented at that moment. After tweaking the installation scripts, the platform was installed on UPV's on-premises servers in July 2013, tested and a trial experience was scheduled. Three of the previous courses were selected for the trial experience, one of them as a massive course and the other two because they included peer to peer activities.
It was decided that upvx.es were going to have two general MOOC editions per year, one around March and other around October and a third specific edition in July with only levelling courses for people starting at the University in September. Teachers could decide if they wanted to include their courses in any edition. 
was online in the production instance (Open edX only has the option to import and export entire courses, so once the course is live it is impossible to import new content without affecting the live content). Several Open edX course content components (called Xblocks) were also created (Turro & Salom 2014). The template of the platform (called the "theme") was customised to adapt it to UPV's corporate branding and to add a cookie declaration extension required by EU privacy laws.
Fifth Evaluation Cycle: Joining Edx.org In November 2014 UPV joined edx.org as a member and this modified the overall MOOC strategy. Joining edx.org was a significant financial effort, but it was considered as an excellent opportunity to increase UPV's digital reputation and to improve relationships with some of the best universities in the world. A tenfold increase in enrollments was also expected.
UPV decided to keep upvx.es to run very local courses and to make the first run of all new courses to see how they worked before running them in edx.org. The home page of upvx.es was modified (using the "theme") to add landing pages for the courses hosted in edx.org (in a way that all the digital marketing effort of UPV could be made announcing upvx.es URLs that routed the web traffic to edx.org). 12 courses were run on upvx.es; some were the local and small courses from previous editions and others the new courses produced, with 17,421 enrollments and a success rate of 20%. From those six courses produced, "Learn Spanish. Basic Spanish for English speakers BSP101x" was the most successful one regarding student enrollment, gathering 62,435 enrollments in the 16 weeks that it lasts. Nevertheless, its completion rate (around 2%) was much lower than the average completion rate of UPV MOOCs.
Running the courses on edx.org implied an increased workload for teaching assistants, as
Aggregated completion rate of all self-paced MOOCs except the BSP101x was 8.34%, what is 80% of the 10.5% completion rates of the instructor-paced MOOCs of this edition.
All courses in both platforms did very well in the post-course surveys, obtaining similar results to the ones of former editions in the overall satisfaction (4.05/5 for edX and 4.1/5 for upvX). There were no substantial differences in satisfaction between instructor-paced and self-paced MOOCs.
After this Evaluation Cycle the conclusions were:
 keeping our platform to make a first run of the courses and link the courses in edx.org seems a good option to keep digital reputation and maintain independence  edx.org enrollments for courses in Spanish were, on average, 1.2 to 1.8 range times the ones we got in upvx.es, not the tenfold increase we expected  The course finishing rate and satisfaction surveys were similar from previous editions.  The developed tools and procedures worked well for the new environment, and the team of one platform manager, one project/systems engineer, one platform developer, and four teaching assistants were enough to cater for 42 courses with 216,000 enrolled students and contribute to the Open edX community of developers  Having a developer working in Open edX increases the possibility to experiment and enhance courses and positions UPV as one of the active members of the OpenedX development community  Self-paced mode implies a 20% to 35% reduction in completion rates and the same satisfaction of students in post-course surveys. The lack of announcements along the year of the self-paced runs translates into a lower monthly enrollment rate  A combination of one yearly instructor-led (synchronous) edition continued in self-paced mode during the rest of the year is well suited for most of our courses and gives students the chance to access the courses when they need them Sixth Evaluation Cycle: Self-Paced Courses and Discontinuation of Free Certificates We decided to transform most courses to the mixed mode with synchronous start and selfpaced continuation. Of the 36 different courses that we run on edx.org, all but three were run in this mode. On upvx.es we run in this mode four of the courses (the three biggest local courses and one of the first runs). Table 7 . Basic data about the Sixth Evaluation Cycle
We compared the enrollment and completion rates of the courses in synchronous mode and self-paced mode, finding that completion rates of most courses fell between 40% and 60% (for two courses it fell more than 80%, and for one course it doubled). Total enrollment numbers were similar for the two modes of running the courses, but the synchronous runs were open for the course duration (several weeks), and self-paced runs were open for the rest of the year (several months).
On January 2016 edX discontinued free certificates for all new courses to increase the amount of paid verified certificates sold, so all our courses but the ones continuing from 2015 (the six courses from High School Initiative) were offered without free certificate option. We compared the aggregated completion rate for 24 of the courses that were offered exactly with the same content than in 2015 (but without free certificate) and it fell from 10.5% to 5.6%. The aggregated verified certification rate increased from 0,7% of the enrollments to 1%, and this increase was not evenly distributed: for career oriented courses verification rates were multiplied by around 2, and for more academic courses the verification rates stayed low (around 0.5%), even descending in some cases.
As most of our courses were offered on edx.org, we also removed the free certificate for courses run on upvx.es.
 The support infrastructure is enough to support the growth in the number of courses and enrollments  Running the courses in mixed mode (first as synchronous edition and the rest of the year in self-paced mode) maximises access to courses without increasing the workload. There is a significant decrease in completion rates of self-paced mode, but the gains in content availability for students are worth it  The extended periods of time between announcements of runs in self-paced mode impact negatively the number of enrollments. EdX should devise a way to market self-paced courses periodically  The lack of a free recognition of achieving the course impacts negatively on the motivation for completion, and lower completion rates. There should be a way to recognise completion that does not compete with paid certificates  This model is not self-sustainable for the University. With the revenue model of edx.org that charges only for verified certificates to students that demand them and only splits the revenues of a course after a minimum amount has been reached, and given the number of enrollments in courses in Spanish and the verification rate (between 0.2 and 3.0% of enrolled students), practically all revenue goes to the platform managers. UPV has demonstrated that by having a pool of trained and motivated teachers, letting them do the courses they choose and using the right production tools and procedures, a successful MOOC initiative can be run with a marginal cost. 
Cycle

Limits and Further Studies
As it has been previously remarked, this is "just" a case study, and this is just one of the relevant aspects that must be reviewed when studying a MOOC experience. In this study, the UPV experience has been analysed from the technical and administrative points of view, focusing on the decision-making process and its consequences. We are aware that this is just part of the MOOC implementation experience, a much more complex ecosystem with a lot of different aspects, some of them remarked on the literature as crucial.
Implementation of MOOCs in this University
The team is aware than a profound pedagogical analysis is required, going beyond the organisational aspects studied here. The very nature of these courses makes it difficult to do a significant one, at least from the educational (didactic) point of view (Bates, 2015) , especially if we consider the complex nature of education.
Some efforts are being carried out to understand teacher and student perspectives. In parallel to this work, an analysis of the teaching perspective of the same implementation process is being developed, including teacher workload, satisfaction, needs, and so on, as well as a students' experience study based on the post-course survey answers to gain some insights on the teacher and student experiences, as those remarked in previous works as Yousef & Wosnitza (2014), related to tools and pedagogical strategies used in the courses, El Hmoudova (2014), regarding the use of videos as base of MOOCs (that is the strategy UPV has to follow), and Abber & Miri (2014) regarding the competencies that students need to be successful in MOOCs.
Additionally, the guidelines for quality of "A guide to online learning" and Conole work have been incorporated in training provided to UPV teachers wanting to create a MOOC. We will try to validate the findings of previous research in our future papers and will apply the conclusions to the future courses of the ongoing initiative.
Finally, using the vast amount of data gathered by the platform, the initiative is trying to study how people engage with the content. Devising strategies and procedures to figure out the quality of the learning and improve it is another mostly unexplored field in which the literature is still scarce. 
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